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. Dietary intervention effects on body weight in mice for 9 weeks (g). ...... 8 Table S3 (a) Individual level box-plot using repeatedly measured adipocyte size. (b) The box plot for weight gain responding to diet intervention (9 weeks). (c) Box-plots of serum blood urea nitrogen (BUN) and creatinine responding to diet (n=7). Data are represented as the mean ± SEM. Pairwise t-test was employed for significance test from HFD-fed animals (*P < 0.05, **P < 0.01, ***P < 0.001). (d) A correlation plot is composed of 8 variables including diet information (Diet), weight gain (WG), four adipocyte mean sizes (PAT, EAT, SAT, MAT), BUN and creatinine. Dietary information was codded in the following order (HFD = 1, HFD+P = 2, HFD+P+G = 3, and LFD = 4). Male C57BL/6J mice were fed a low fat diet (LFD), a high fat diet (HFD), a HFD with 500mg/kg BW of probiotics mixture (HFD+P) or a HFD with Probiotics mixture + 1,000mg/kg BW of Garcinia cambogia extract (HFD+P+G) for 9 weeks. Body weight was significantly smaller in LFD mice after 4 weeks and HFD+P+G mice after 6 weeks, respectively. Data are represented as the mean ± SEM and were analyzed using pairwise ttest (n=7 in each group). *P<0.05, **P<0.01, ***P<0.001 compared with HFD fed mice. Four different adipocyte tissues were removed and weighed after 9 weeks. Body weight gain significantly reduced in LFD mice, HFD+P mice and HFD+P+G mice compared with HFD mice. All fat pad mass proportions and a subcutaneous fat pad mass proportion to body weight significantly reduced in LFD mice and HFD+P+G mice from HFD mice, respectively. Data are represented as the mean ± SEM and are analyzed using pairwise t-test (n=7). *P<0.05, **P<0.01, ***P<0.001 compared with HFD fed mice. 
Method S1. Supplementary Methods
In this study, 16s rRNA taxonomic analysis, using a diet-induced obesity mice experiment that consists of four diet groups, was performed in order to identify causative bacterial species related to obesity. As means of detection, two types of statistical methods were utilized: 1) identifying differentially abundant microbiota (DAM); 2) identifying obesity trait associated microbiota (TAM); and 3) comparing DAM and TAM analysis results. In addition, network analysis was employed in order to consider the comprehensive information on gut microbiota features of diet-microbe, host-microbe, and microbe-microbe. ( ) (Eq. S1) (Eq. S2)
where, i is treatment, j is gene, and k is individual. Based on the log-link function and related linear predictor (1, 2), we can test significant changes in abundance corresponding to diet. Test results were adjusted by Benjamini-Hochberg method.
Statistical analysis for detecting trait associated microbiota (TAM)
Next, simple linear regression model was used for detecting trait associated microbiota (TAM). As shown in (3), by setting the trait as response variable and abundance of microbiome as explanatory variable, we can perform association test between microbiome and obesity related traits.
) (Eq. S3)
Under the null hypothesis, , association tests were performed on each microbiome.
Finally, p-values were adjusted by Benjamini-Hochberg method in order to consider multiple testing problem.
